Interest in noninvasive feeding tube placement in companion animals led to the adaption of a human technique utilizing endoscopy to place nasojejunal feeding tubes. Data from medical records in which nasojejunal feeding tubes were attempted were reviewed. Feeding tubes were attempted and successfully placed in five dogs within a median of 35 min. 
Introduction
Malnutrition is a common complication in the critically ill patient. [1] [2] [3] [4] Supplemental nutrition is indicated in animals intolerant of oral feeding. Enteral nutrition is preferred to parenteral nutrition due to the preservation of gut function, improved immune function, reduced rate of infection, reduced duration of hospitalization, and reduced cost to the client. [5] [6] [7] [8] [9] Routes of providing enteral nutrition include the use of nasoenteral (nasoesophageal, nasogastric, nasoduodenal, nasojejunal) and enterostomy feeding devices (pharyngostomy, percutaneous endoscopic gastrostomy, percutaneous endoscopic gastrostomyjejunostomy, gastrostomy, jejunostomy).
The placement of postpyloric feeding tubes is indicated in dogs in which gastric feeding is contraindicated due to vomiting, regurgitation, pancreatitis, hepatobilitary surgery, hepatic lipidosis, and gastroparesis. [10] [11] [12] [13] Interest in alternative methods for the placement of postpyloric feeding tubes led to the publication of several articles describing techniques for the nonsurgical placement of enteral feeding tubes in companion animals. [14] [15] [16] [17] [18] [19] [20] [21] [22] A nonsurgical technique for the endoscopic placement of a nasojejunal feeding tube described in humans was modified and adapted for use in five dogs. 23 The purpose of this article was to describe the technique and present complications associated with the feeding tube placement in five dogs.
Materials and Methods
Inclusion criteria for this study involved an attempt to endoscopically place a nasojejunal feeding tube between January 2006
and September 2007 and the availability of a medical record for review. The medical records of all dogs that underwent an attempt at endoscopically assisted nasojejunal feeding tube placement were reviewed and the following data retrieved: age, gender, breed, weight, relevant history, relevant histopathalogic findings, anesthesia technique, type of nasojejunal feeding tube used, duration of the proceedure, duration patients were fed via the feeding tube, and presence of complications.
Endoscopically Assisted Nasojejunal Feeding Tube Placement Before the procedure, feeding tubes were lubricated by flushing with water to facilitate the removal of the stylet. After flushing, the stylet was replaced into the feeding tube. Under anesthesia, the nasojejunal feeding tube was passed across the nasal cavity, pharynx, and esophagus, and advanced into the stomach.
The endoscope was then passed through the oropharynx and Ventrodorsal and lateral abdominal radiographs were taken with the dog under general anesthesia to evaluate the appropriate placement of all feeding tubes. Correct placement of the nasojejunal feeding tube was previously defined in the canine patient as the tip of the feeding tube being placed distal to the flexure observed beyond the ascending duodenum. 16, 17 On confirmation of the appropriate feeding tube position, the internal stylet was removed, and the tube was secured to the dog's skin at the level of the nares with suture using a Chinese finger trap pattern.
Jejunal Feeding
All patients were fed exclusively through the nasojejunostomy tube for a minimum of 5 days. The nutritional requirements of 
Results
Five cases met the inclusion criteria for this study. Ages of the dogs ranged from 5 to 14 yr (median, 8 yr). Signalment, presenting complaint, and diagnosis are provided in Table 1 . Three dogs presented with a history of vomiting and were diagnosed with pancreatitis (dogs 1, 2, and 5). One of these dogs (dog 2) was taken to surgery for debridement and omentalization of a pancreatic abcess.
One dog presented with a history of hypoglycemia and seizures (dog 3). Exploratory laparotomy confirmed the presence of a pancreatic mass that was removed and subsequently determined to be a pancreatic carcinoma. Two days after exploratory surgery, the patient developed pancreatitis and a nasojejunal feeding tube was placed endoscopically. One dog (dog 4) presented for regurgitation and was diagnosed with megaesophagus secondary to myasthenia gravis. The clinical data for all five dogs are summarized in (Table 2) . Multiple human and veterinary studies demonstrated the role of endoscopy and fluoroscopy as viable alternatives for the correct and rapid positioning of nasojejunal feeding tubes. 16, 17, 19, [21] [22] [23] [26] [27] [28] [29] [30] Techniques for the fluoroscopic and endoscopic placement of nasojejunal feeding tubes can be classified into three general categories: pull along technique, Seldinger technique, and a push-along technique. 31 In the endoscopically assisted pull along technique, a suture is used to attach the tip of the feeding tube to the tip of the endoscope, which are simultaneously advanced through the pylorus and into the intestines. The feeding tube is released and the endoscope withdrawn, leaving the feeding tube positioned within the intestine. 29 In the Seldinger technique, endoscopy or fluoroscopy is used to preplace a guidewire within the intestines. Guidewires are pushed across the pharynx, stomach, and into the pylorus, or are deployed through the biopsy channel of an endoscope that has been positioned within the intestines.
Depending on the technique used, an oronasal transfer may be necessary, after which the feeding tube is advanced over the guidewire into the intestines. 30 The technique used in this study was a variation of the push-along method of deploying an enteral tube. Using endoscopic or fluoroscopic assistance, a feeding tube was manually pushed across the pylorus and into the intestines. 17, 19, 21, 23 Regardless of the technique used, tube placement must be evaluated with radiography or fluoroscopy.
Three fluoroscopic studies for the placement of jejunal feeding tubes were described in veterinary literature, utilizing both the Seldinger and push-along techniques. 17, 19, 21 Fluoroscopic assistance in the placement of nasojejunal feeding tubes was highly accurate in achieving the correct tube placement; fluoroscopic assistance was rapid and, in some instances, might be performed with only heavy sedation. 17 The primary disadvantage of fluoroscopic guidance was the limited availability of veterinary fluoroscopic units, minimizing the application of these techniques to large referral practices and institutions. Furthermore, difficult transpyloric passage and duodenal placement were reported. 17 An article describing the endoscopic placement of a nasojejunal feeding tube using a Seldinger technique was recently published. 22 Feeding tubes were quickly and accurately deployed in all dogs in which they were attempted. The use of an oronasal transfer of the feeding tube did not appear to be as cumbersome as described in human studies. 30 The evaluation of the tube placement with fluoroscopy was unnecessary and could be replaced by radiography. Finally, the use of a limited number of healthy dogs could have influenced the speed and accuracy of this technique.
Advantages of the endoscopically assisted push-along technique for the placement of a nasojejunal feeding tube used in the present study included its simplicity, minimal risk of complications, high degree of successful tube placement, wide availability of endoscopy, and limited need for specialized equipment (i.e., fluoroscopy).
The authors considered the push-along technique at the level of the pylorus technically challenging. Handling the endoscope, grasping forceps, and feeding tube simultaneously took a coordinated effort. Difficulty gripping the shaft of the feeding tube with the grasping forceps was observed in all patients. This was attributed to the angle with which the grasping forceps approached the feeding tube. The more parallel the grasping forceps approached the feeding tube, the more difficult it was to grip and hold on to the shaft of the tube. Once grasped, all tubes were positioned through the pylorus easily. All nasojejunal feeding tubes attempted
were successfully placed, which was compatible with human literature but might have been influenced by the small sample size. 23, [26] [27] [28] [29] [30] The median time for the placement of feeding tubes in this study was 35 min. This was compatible with other nonsurgical techniques for the placement of jejunal feeding tubes described in veterinary literature but was considerably longer than what was reported in human literature. 17, 19, 21, 22 The average times reported for the endoscopically assisted enteral feeding tube placement in humans were typically less than 15 min. [25] [26] [27] [28] [29] [30] The longer procedure times observed in this study were attributed specifically to the difficulty in grasping the shaft of the feeding tube with the grasping forceps.
Nasoenteric feeding devices are considered appropriate when supplemental feeding requirements are expected to be less than 30 days. 31 Tolerance to enteral feeding is multifactorial. Anatomic location of the tube influences patient comfort and thus patient 
Conclusion
In summary, the results of this study confirmed that endoscopy could be used to position nasojejunal feeding tubes with a high degree of accuracy in clinically ill patients. Despite the cumbersome technique, feeding tubes were deployed within similar time frames as reported in other studies. Minor complications were common and premature tube removal was possible. 
